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1. asf/H-aAii/H(Ee)_i: 
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^tH^eiMoHl "Hit!- u o v ^l^ *8^*M 0 >oia.s.^]3 ^^-*<HH ti^^l titf-g- 
£ 2d 

y oM s , *-e)*1^\ wMMsl 4^3, ^H#€ 0 1 p }^a 
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^=^-^1^1 oln]x]^A] ^^{FABRICATING METHOD OF CMOS IMAGE SENSOR 

WITH IMPROVED LIGHT SENSITIVITY} 



20 : 7}% 21 : ^ 
22 : i££M-2-^ 23 : #^V^^^- 
24 : ^^^-^afl^ 2 5 : 3)1 a] afl o] # ^ 
26 : ^r^E-1 27 : 5H°1°1 
28 : a>c>l3S.^l2i 
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31, 32 : «Huie] v}^3_ 33a, 33b : *}^3. 



<12> l^^r *)5-^ o)u]^\^X]^ %°-S., QQ&tf ^oHl 

^ efl°H(over coating layer)*!] «<M## ^MaLS^ ^^^H 1k$Hk 91 

^ M. B] *1 (bridge) ^ A o v # u <M^r ^r^°l^r. 

<i3> ^^o.^, f-g- ^(optical image)* #7l *\S.3. 7}^ «> 

S^ll^Vs.^, o]^ofl^ ^s>^^-4i^>(CCD : charge coupled device)^ 7fl7fl^ 
MOS(Metal-Oxide-Silicon) 7\^*\^7} nfl-f e ^ o! o.^ ^afl 

^^Hl ^^ji ^ 2.^ (Complementary M0S) °1 *1 *1 -SH ^ ^1^^^ 

(control circuit) ^ ^J:*! s|S.( signal processing circuit)* ^r^s^S. A}~g-£]-^- CMOS 

(output)* 3#^Rr y o v ^* *fl-8-*Kr ^>o]cf. 

<w> CCD(charge coupled device)^ ^ "J^H ^-^r^ ^^^2.7> ^J5>| , 4i3 ^ 

^<>H -^^o] 4^>ZL A]ZL^ CCD ^MH If ^ ^ 

(One Chip)2l-7> ^^ej-cf^ ^ c^o] oi^ y>, n^^r ^^>7l 

x\ ti.-o>o] a. ^.( su b- m icron) CMOS *HS7l#-g- o] 
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-§-^ CMOS 7 m°) ^^s]^. 9X^. CMOS ^ sMi(Pixel) vfl 

ojn]^^- ^^^r>7fl Sl^tfl, CMOS *fl2:7l^# oj-g-^s. ^ ^ JL 4i 3 ^£ 207fl 

^£5. 30~407fl^ p}i37} CCD ^^<H1 a]*fl &%°] ^fl-f ^3 ^e) 3 

^3*Rr ^°\) ^^17} o]t\)o]s\ol o^cf. ^^b\ o^c-KCFA : Color 

Filter Array)^ 31:!= (Red), n^(Green) ^ #^-(Blue)^ 37}*] Q^S. °) ^-^^^14, 
<i5.-f (Yellow), (Magenta) ^ ^(Cyan)^ 37>*] °l-?-<^tf. 

<16> ZL^JL, olDj^^A^ #*l*Kr W^^r ^7l^j ^S]^M 

C-flolEi^- ^ S^iL ^&<LS- W>, ^-ol7l #^1 °H*1^I 

^ ^7HH ^#^1 ^3 0 1 *r*l*Kr wl^(Fill Factor)* 3.711 

9lx]&, e^-^^-S. ^ms\5L ^7^ ^ gj7l nfl^-oi] ^fl^g ^3*HH °13tr ^3 

<17> t^^M, f7 D V£ t ^^^7l $1 *H W^l^ ^^-^-S ^A]-^ ^o] 

£o}^^ ^7l#ol -^o^^ oleitr ol*l*l^ 
tt ^el^B] Aj-ofl nVoi 3S .^^( m i crol ens)l- ^*Rr A]-g-^>zL ^cf. 

* iAltV ^JES^ o]£. ^t^s>^ ^7-1, 7l^r(ll) Aj-oll^ ^^^r €^ 

^*Kr ^7>^-e]^(12)ol ^s)^ ojo.^, ^a^o^ ^^-*H 
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<19> o]^o] i^^^-(12)4 i£Cfol^=(l3)^. ul^^j. ^-^dll^l-l-ol ^£ ti> 

-£3] 7]^:(11) ^o\] #^<^^-(14)o] ^Ajs}j7, ^^^^(14) ^Hl^ ^#^-^«fl^d(15)ol 

3^ €3". Sl^H^f I7fl^ ^tiflAi( 15 )o| A>-g-£)^ ^ o.^. £Al^^^]nV i ^ igo. ^tiflAj 
°1 ^>-S-€ « $XSL*\, 7K> Aj-tLofl ^Wfl^d^- ^#^«fl^(15)°l&}- oH, 

(layout) £)<H ^=H=r. 

<20> oi^o) ^^^ H fl^( 15 )o. o)^], ^71 M- iHBfl^l (scratch) -§-°_^Ei ± 

7>1- ^^^-9(15) ^Hl 3|]AlHfloi^^( 16 )^ *8^tr4. 

<2i> ^o.s ^Aiufloi^^(i6) ^-oii jaw^-c^H^i)* *a^tr ^, ^sj-sj- ^-ofl sg.^ 

<22> SLlo\}^ 3(1 A] «fl 16) Aj-ofl a> S ^Hf^EKl7)» ^«Hr SAl^Cf. o] fif 

^-o] 3^)AliH|ol^nJ.(i6) Aj-ofl ^olul^ ^-e|-^EKl7)7> ^^Slfetll, ^sHgE^ 

f^^-S i£5|]^iH7} A>-g-5)^, ^S}-;iin}-Cf *>U)-^ ^ef^Ei(17)7> ^ 

<23> Slcfl £A]^ -g-Jf^ efl=, Al\7}*} ^Ef^E^ S.^- ££ & l|7|A Ht A}-g-*H ^ 
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fl«fl ^e}^Ei(i7) ^Hl SIH<H(0ver Coating Layer : 0CL)(18)» 

H^r ^-^3. <?ltr #*r» $N°> ^r. 3#tr ^r^^l ^€^(17) ^Hl iL»H 

3)°H(18)7> #*r» & 0 fl^r ^« $l»\5I^ zfloioids) ^A] ^| 

<25> o)^o] SL*\3.^ 2flo]<H(18)» ^€^(17) tf-M *§^*H #*r« *ll^tr , 

(19)» ^*Rr U-^cfl tfl*j| ^4 ^-cf. 

<26> ^ , % -Me]^- -5+3^ 7il<i^ #3H3 £S 211 *1^B (photo resist)* i 

^-gr S^^l(spin-on-coater)l- °l-g-*H -E5Etr4. cf-g-^S. 3*i3r p>>i3* $M 

<27> cf-g-JLS., 1^^- *}-§-Sr^ A^. l-S-f(flow) *l7l^, £.l°fl 

£*1€ w><4^-^ =-(dome) ^Hfl^l n>olas€^» <2* 4 s 5U4. 
<28> °l2Hh8r ^ S o] a] 2.^ olnl^l^oflAl^, s-(dome) ^Efl^ Dfolas^^^ 

(Width)7> $Sr^ $^r^ ^r«^ ^ 5U^T ^ <#°1 rtfl-^ofl, Uiti]7> ^ ^ o] ^ 

o] £}xlo_V jasl^l (bridge) ^r^H ^ &%°] $3. $14. 
<29> ^, n>o] M ^^o| uiH]7> ^ ^^Ml^" ^>#^ ^ 5£*r ^ #3 ^7>^><^ % ^ 

^JL^-o] f^}^ o^l^, o>olH^^]^^ U|«l7> ^°1*1 o]^^ o>o]3S.5ffl2:?>^ ?> 
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(bridge) 



^€ ^"71 ^ini^ ell o]oi ^c]} v}o) 3£^)2f *8^*>T7 # Til* S^*H oj-f-o^cK 

SEtb, SSnfoli^ ift <g>S 0 l ^JL€ 7)^ ^Hl ^€^1- 

^b^e) ^ofl -g-^ tf^-fr oi-g-tb i^is^ 3M<H« $>S*Hr #31; ^€ 

°1 "r^3.« ol-g-^- I^^f ^«8*H ^7l ^5f^El7> <?|^Rr <£*H t|) <#7) j£_ 
°1 ^Hl n>olH5.^l2,l- #7fl# £f3}Qj ol^ol^lcf. 
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<33> *\S.±. O] u]z\$X)Si\ all 2: # 'SHI $£.3., ^] ^Bl-^Eis. 91 & 

^ 9X^r tf*!* 

<35> 512a tfl*l 2E2d^r ^^l afl 1 ^AHofl 4=. Als.^ olnl^^A^ ^2« 0 >^-g: £a] 

< 36 > ^ H2a# %!-2:s>^ , ^^Bl(26) #<H| ^ia^ 3H<H(27)» 3^*M7>*1^ ^ 

^ ^2fl7l#4 ^^W. ^, «K£*ll 7l^;(20) «^ ^ 4 ^JEL^-g; ^ ^ ^ ^>«- 

e)5v ( 2l)ol <§^s]<H 91°.^, AAQ ^Sr^l^r Si -6- ^#*r» ^sHr SS^M 

^LEL(22)7> SIxt^I, 5L2a^]Ai^ ^^Kr B^l^l^ S.^*> 

*1 #5*th 

<37> oj^ol ±x}&rH*tm)3\- S.^°) 2-^(22) -i: til^-^V ^^4i7.>s.o) z$s§# °}$-«\], %■ 

2:^«K23)°1 tiV£^ 71 ^(20) ^Hl ^^£)^L ol^ofl ^?i^<g^(23) <#°fl ^^^«ll A i(24) 
°1 ^tifl^^r 5LScfol^(22)S ^a>^ *}-g- 7>&1^1 #71 3lsfl SlS.^ 

o.s. eflo]o>^-( layout) 3<H ^^^cf. 

<38> olsf^ol 2|^-4*fl||^(24)* o] * oil , ^7lM- ^ a. Hfl^l (scratch) ^SL^^ ± 

*V# J±Jl*1-71 ^#^wfl^(24) Aj-ofl 3flAl^ol^5l-(25)€- ^W". 

29-10 



1020030027019 %^ QA'- 2003/10/29 

<39> *W*IM 41^(25) ^2} o]v)x) <Htr 3^ ^b}^eK26)7> 

cf. ^Hi^ -f-^O-S. <3^m SSBll^l^m* *1~8-*M &$\&c±P\ 

t\ ^«^(26)7> ^^H, SJ*r*rfc ^^-S-^-Bi AJ] o. «^ uflcf. 

<40> £2a^l 5.*}% °}^}^ i^'S (over lap) SI'S*! 

Q%\7\ °1« a.^>7l ^«fl ^4=^ O-S 3l°H(27)l- Q&c^m) 

if ^-e^ElS &<>flo> ^r^H, w>^°l ^^^(26) 

^ eflol^(27)7]- $^£|^f|, o]<£t^ SL*\3.^ 3M<H(27)^r 741<M^ ^o_S, °1^-<H*1 

<42> i£^cq ^1 i ^HHH^-, .2.^^ $}°}<>](27)^ ^(positive) Q^Sr °]-%-f>\ 

<43> 4^-3, .2-^^ 3H<H(27H1 ^l^t}" u oM#-ir ^^*>7l «r°1^3 n>^a 

(Binary Mask)(31)# ^^tt^. 
<44> M. ^-^^ l ^Al^oflA^ ^efl<H] A>-g-s>ci v}o] u) e) p>^3(Binary Mask)-!- ^-^S 

^>-§-^>Sl, Sfl^-EC resolution) <>1*>^ 3.713 3. ^-(Chromium)* .2--g-(open)*H D ^3t 

< 45 > ^ 5L2a# ^S r £, « r°l ui e] D ^a(31)^^i 3**1 M«Kdl)^f tr3l 

ol^o] o.2/^n °l*}-3 ^3f*>«rf. ol^o] wl-om^ n>^3(31)» ^^>?fl 5^, 3 
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#°1 ^-8: °l-§-*M CDCCritical Dimension)^- H^(doze)^* 2: 

<46> ^-rgoj ^ ! ^Al^oD^^ ; §el-^EK26)7l- ^JaU 31 °1 (27)* ^ 

^-S) 3flE^« ^iL7} gj7l nfl-g-ofl, ^1 sflAj-;£ o]^ Dl ^*v ^l^o- ^ ojo.^, 

ol^^- « 0 V*1#£ v}o) ^^*<HH ^aJ--§- ^o]^ ui«l 

<47> £2b<>im <^^Al^]oi] irfs wHuje] n>^3.(3i)l- ol-g-^ ^3 wj-^l^o] 

aa— ^ , H^^=# S^^) ^ « 0 >^#£] t-itil(d2)^ 0.1 ~ 0.2^ ^ & 

<48> ^ 1 AUHHH^, A]~§-J^ B}o|u|Bl n>^^(31)# o}^} 

^ tMl «fl^S. n]Afl^: ^*r5S-°^, olofl nj-s} tiej^ *J^--g- <*3j*H & 

<49> oj^ol « 0 Va)#o| ^€ i^iEl^ 3l°H(27)^ fM*8 (curing) 7i^ 

-2-»1.2% 3HOK27) ^Hl ^ ^Efl^ n>olaS^l^(28)7> sflB^^cf. ol^- £2c^] 
SA^cf. 

<50> n}o] £1^.^-1. ^^^>7l ^fl^i- w o V^l#o] ^Aj<g SL*]3.^ efl°H(27) ^5.7} 

fe£ W^l'M v}°)3-£.$\^ ##^(28)^: ^^S. ^S.& ^, o]^- sfl 

^-g- #^(28)^ s-^, Jf4- #S.^-(flow) ^-^-a- Jl^*>^ ^^tbcf. 
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<5i> l-S.-f(flow) -g-^^: *H83H ^Eflo) D>ola.^^l3» -g-(dome) ^Efl^ 

<52> -& ^-t^o^ *u 1 *JaHH Ajs.^ oH^^o^^ pI^]^ oj-^l^ol ^.ti]^^ eflo] 

<H A oHl XllES o]^^- s. s o. ^ofl^ tie^l^Kg; ^ SUl^, 4^ 

tL^^Hl tfl^ <3 3&°1 *>olHJL3!^ 3.7]% ^cfltl" 71-1: ^ SX^ f^t 

<53> Hit!" , £ ^1 i ^UHHA^ A>-g-^>cl W>o]uiEl 

tMl *fl^£ u oM#* *H^7}2} ^^o] ^-#2E» ^V^z] 

<54> t}-g-iL5. JE3a i-fl*l H3d# £ ^1 2 ^HH) cflsfl -£^th=k ^ 

*fl 2 ^HHH^ SLV)3.i% $}o}o]^ v|l7>Elti. *V-§-*H, ^7>Em "tf 

o^Rr u>o]ui^ A>-g-3M t^l^. 

< 55 > ^ £3a» ^-2:^, ^^^^(26) #ofl ^-ttls^ 3H°K27)1- ^^^>7l^l^ ^ 

1 ^aH1<4 ^<5>t}. ^, a_V£^ 71^(20) ^Hl^ ^ 4 ^ = <^^-§- ^ 

<56> ol^o) ^}-g-^s}-(21):4 i£4o)^c(22)^; ^^^7}l;o) oj^ofl, ^ 

^^^(23)^1 71^(20) ^1 ^^ji °]^ofl ^^^^"(23) ^1 ^^^wfl^(24) 
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.2.3. 3Mo>-£-( layout) 3°1 
<57> o)9[^o} ^^^ W fl^(24)^ ia2fl*l (scratch) ^°-3.^-Ei ^ 

A ^^](26)7\ ^£}<H, ■a^m ^AS.^-Ei ^i}. 

<59> £3a<Hl JE^m A^s. ol^Rr ^Bf^E^-i-^ ^.wl^(overlap)5l^^ ^5qj2.3. 

i&*>7> ^SH, °1» iL^S^ eflo]ol(27)* ^-^(26) 

<eo> :*Mr^_os. *}°la.331^Tr ^Hl ^sH°> *>^, sin*] 

*r ^s^e^l oitb th}. «>^°1 ^^(26) ^<Hl .SL^S 

^ %)°]°](27)7} ^^Sl^cfl, o]^^. .2.^=7^ ^lol<H(27)^ ^S- ol-¥-<H*! 

<6i> ^ *g^o\ ;*n 2 ^HHH^, .2.^^ 5llo]^(27)^ ^(negative) ##*Mr °l-g-*} 

^ *$^5]E-5L, til -f-g-o] ^sq^- 

<62> cf-§-o.S ( J^fE^ 3]oH(27Hl n^tr «oM## «HH3 n>^£l 

(Binary Mask)(32)l- <g^tr*}. l^^l *fl 2 *^HHH^ ^7l-E|y. _2.tHirL^ efl 

o]o1(27)5. A>-g-^>a 5 . i ol^] ^-o-^s. wl-oms} *>^H(Binary Mask)(32)» ^^r. 
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<63> a,, w 0 v^l#ol H-f-(Cr)°.3. ^e|*H ^ ^ ^ 



5W. 

<64> oieltb «>°Hb] *>^3» s.^^ ^1^*>^, 5l3b*fl 51*1 € y>^^ 

^} ^^^cf. ^, Sl*\3.*% 3H<H(27)fe #5I^ sflB^sH, o]sq.^ 

^ n>ol3S€^ ^^^HH <r 91^ *^*} ^Kg. ^jsfl §cf. ol*^ ^ o_ 

<65> cf^S ^gsj 3 >gA-H«fl nfs. o1d]^^a1 ^lS y o V ^^r 

<66> m}-^ ^ 3 ^XIofloflA^ «fl^-£(resolution)7l- ^ *}i3(Phase 

Shifted Mask : PSM)# *}-g-s>^ -2.^-212 a o v *l#* 

ifl*fl, ##ej-g- Sc^M^lfe ^ ^^M" 0° iE^ 180° S ^S^l Sfl^£t 

°i m^^s. ^-4^ 0 ° 5E^- 180° ^^ht- ^ v .£^- 7>^^- , <?]^ sfl 

# light intensity)7> 0 °] -f-g-^r 'IHH^ tfl^£t ^o]^ ^cf. ^, 

PSM£- 0°5q- 180° ^7(l^oj|^ ^4>^o] (phase shift)S. M]7]7\ 0°1 ^ 

3# °l-§-tb *}^3.°|tK 
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<68> ol^^r ^^-^ol 4^3^ *^-^ < ?I UH^I^ 4^3. °H tilsfl 7}^o] \3}^r &$°] $X*} 

p>^a» a>-8-*H »8-*lM- ^*}5a4. 

<69> o]s>, £4 a iflx) £.4d# #S<?H t^s] 3 ii^^t}. 

<70> , £4a# ^-S*}^ ^4^(26) efloH(27)l- ^^*>7l^l^1 ^ 

-Sr *fl l ^aH1<4 -§-<^^>nf. ^, 1>£^ 7l#(20) ^MItt ^i=<3<3-i: ^ 

*Kr i£4°l -2-^(22) 7> ^3°! £4 a ofl^^ ^*Rr 

E^^r £Ali5}*l &&4. 

<71> oj^o] di^&l^-(21)4 i£tf°l-2-^(22)-8r ^^^m^l ^£ ^l^l, # 

^^^(23)01 ^r^l 7^(20) ^>H1 ^£]j[L °1^M1 #*>^*K23) ^Hl ^^^«fl^l(24) 

o.^. eflolo>^-( layout) sW ^£4. 
<72> oj^ol ^M^y)]^(24)^: ^714- ^32fl*l (scratch) -f-JL3.-^El 4i 

7>>1- &S.Z}7] JflSH s|^^ ti fl^(24) -tfofl 2flAlHflol^^-(25)# ^tr4. 
< 73 > 4^-5. ^AlHflol^^-(25) o]d]^ ^.g. <H*V 3^ ^^(26)7} 

4 *>4^ ^^EK26)7> ^s]^, ^5^4 ^ ^4. 
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<74> 514aofl 3E*1€ ^s. ^Hlel-fr^: Qr&q ^ (overlap)^ ^ 

^]-7} ^^H, o]§ Jfl«q efl°l<H(27)» ^€^(26) #°fl 

< 75 > ^^-^o.^ p>olH3.«afe S.^ ^°fl ^sM°> aH, °1» ^*1H 

*3 efl°H(27)7} ^^Sj^-cfl, ol^^: -^iS^ 31°H(27)^ ^1^3) ^o.s <>l-?-<H*l 



<76> ^ 3 ^Al^|oi|A^ i 2.^3.^ ^}o]o](27)^ -g-^ (negative) #%^-§: o)j%-*\. 

<77> q-^S., ^.tH^^ 3H<H (27)«fl nj^ltb IMS* ^*>7l ^*H, 4i3 

(Phase Shifted Mask)(33a, 33b)l- -2-tHi2^ ^Hl ^ 

<78> 4iHr 3K Vo l 0°°1 «J-g- 7lxr -¥"§-( 33a )^ S^o] 180° 3. ^ 

* ^(33b)o] JH«ifr>^ ^1^-51^, m^M^oflA^ ^-^^o.^ oi^fl * 

^ ^l7l7> 0 o] <gcf. 
<79> o]^^. Afl 7 ]( intensity of light)* £4a<H] £^^>^o.^, £4a» 

<80> nHiM, ol^^r PSM °l-g-*H l^^t ^l^^^, w}-^^ 

y o v *l#-8- <£-§- ^ Sa^, h>^°1 PSM 4i3f o)-g-s>^ <£-g- 

*r Si^S, M 7> 0.1//m ol^>o] « 0 V*1^§- ^ o. >r o|cf. ^#31*1-711^, ^13^ 
*HH1 olDl^)^lA^oilA-1 h 0 V^1^o^ ui«l^ 0.03 ~ 0.1#m ^^^-cf. 
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<8i> ol^ol « 0 V^]#ol e(M<H(27)fe ff-o^ (curing) ^-i- 7^ 

ol^Ml, SL^S^ 3H<H(27) z**± ^E]]^ d>o]hS.^1^(28)71- sflE^^cf. 

<82> n>o] ^Sfl^fe y o V *l#°l 5floH(27) ^H) 

^ ^Sf^-Til^^ °]-ol 3 s€^ ^-g- #^(28)* ^, ojl- afl 

asga ^-g- ##^(28)S} ^^.-f (flow) ^^-fr JlBj*H -g^^k 

l-S.^-(flow) ^l^^H ^ "}°la£^!2t ^(dome) ^Efl^ n}o]3.JL3I^5. 

«^1^1?J4. ^"fl ^ ^-g- ##^(28)£r ifl^S. #°l7fl 

<84> lE^h ^11 3 ^HHH^ tiling J17|-9J PSM n>^a.# A>-g-^ cflA]o)] 0.03 

~ 0.1^ ^ nl4tV 37l# £fe <r 5U°1 4°l3S^S2l H7l# ^-cfls}-Aj2j 

<85> ol^-ofl^ ^oj*)- 4^ ^A]c^} ^ ^JjL^ ^ofl sj*fl ^ £) ^ 

^o] o^jl, £. i^o] 71^^ A>Aj-^. t^u^ ^ ^ 7> ^ ^ ^ ^ 
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<86> ^y) 9\- o]v)x)^*\d\) ^-g-^, ^-i- ^ Sa<H n>ola S 
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